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DETAILED ACTION 

Claim Rejections - 35 USC §112 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

Claim 13 is rejected under 35 U.S.C. 112, first paragraph, as failing to comply 
with the written description requirement. The claim(s) contains subject matter which 
was not described in the specification in such a way as to reasonably convey to one 
skilled in the relevant art that the inventor(s), at the time the application was filed, had 
possession of the claimed invention. 

In particular, claim 13 requires the ceramic coating be free of aluminum oxide. 
This element of the claim is considered a negative limitation unsupported by the 
specification. Any negative limitation or exclusionary proviso must have basis in the 
original disclosure. The mere absence of a positive recitation is not basis for exclusion. 
Any claim containing a negative limitation which does not have basis in the original 
disclosure should be rejected under 35 U.S.C. 112, first paragraph, as failing to comply 
with the written description requirement. See MPEP 2173.05(i). 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 
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(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1-14, and 16 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Strangman et al. (US 5,015,502). 

Strangman et al. teach a method of forming a thermal barrier coating system for 
superalloy components of turbine engines subjected to high operating temperatures. 
The method includes application of an outer ceramic coating to an alumina film 
overlying a metallic superalloy substrate (column 5, lines 15-20). The ceramic for 
formation of the ceramic coating is zirconia which has the chemical structure Zr0 2 
(column 5, line 17). The thickness of the ceramic coating may be 1 to 1000 microns 
(column 6, lines 1-5). As the ceramic coating is the last coating applied to the 
component, the coating is considered to be an exposed outer layer as claimed. 

Regarding claims 1-2, 5, 7-8, and 14, the thickness of the ceramic coating may 
be 1 to 1000 microns (column 6, lines 1-5). 

Regarding claims 3-4, 14, and 16, an alumina layer is applied to the metallic 
component prior to application of the ceramic coating. The alumina layer is expected to 
provide some level of oxidation protection as it serves to separate and insulate the 
metallic substrate from oxidizing forces. Further, the alumina layer is expected to 
provide oxidation protection as like materials to those claimed are used in a like 
manner. 

Regarding claims 6 and 13, the ceramic coating material may consist of zirconia 
which is an oxidic ceramic material (column 5, line 17). 
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Regarding claims 9-10, the ceramic coatings may be produced by EB-PVD or 
other vapor deposition processes of which CVD is an example (column 2, lines 40-44). 

Regarding claims 11-12, the turbine component may be a turbine blade, of which 
rotor and stator blades are examples (column 1 , line 26). 

Claims 1-4, 6-9, 13-14, and 16 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Ulion et al. (US 5,262,245). 

Ulion et al. teach a superalloy turbine engine component under thermal and 
mechanical stress including a metallic superalloy substrate component to which is 
applied an outer ceramic coating (e.g., claim 1). The most preferred ceramic for 
formation of the ceramic coating is zirconia which has the chemical structure Zr02 
(column 2, lines 38-41 ). The thickness of the ceramic coating may be 25 to 500 
microns (e.g., claim 2 and column 6, lines 14-18). As the ceramic coating is the last 
coating applied to the component, the coating is considered to be an exposed outer 
layer as claimed. 

Regarding claims 1-2, 7-8, and 14, the thickness of the ceramic coating may be 
25 to 500 microns (e.g., claim 2 and column 6, lines 14-18). 

Regarding claims 3-4, 14, and 16, an alumina layer is applied to the metallic 
component prior to application of the ceramic coating. The alumina layer is expected to 
provide some level of oxidation protection as it serves to separate and insulate the 
metallic substrate from oxidizing forces. Further, the alumina layer is expected to 
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provide oxidation protection as like materials to those claimed are used in a like 
manner. 

Regarding claims 6 and 13, the ceramic coating material may consist of yttria 
stabilized zirconia which is an oxidic ceramic material (column 6, lines 22-23). 

Regarding claim 9, the ceramic coatings may be produced by EB-PVD (column 
6, line 32). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ulion et 
al. (US 5,262,245) in view of Stolle et al. (US 6,737,1 10). 

Ulion et al. teach a coated turbine engine component as described above. The 
ceramic coatings may be produced by EB-PVD (column 6, line 32). 

Ulion et al. do not teach the use of CVD to form the coating. 

However, Stolle et al. teach CVD provides a more comprehensive method as 
compared to EB-PVD when applying an outer zirconia layer (column 2, lines 15-28). 
Therefore, as Stolle et al. clearly teach CVD provides advantages over EB-PVD when 
applying a zirconia layer, it would have been obvious to one of ordinary skill in the art at 
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the time of the claimed invention to apply the coating of Ulion et al. using CVD rather 
than EB-PVD. 



Claims 11-12 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Ulion etal. (US 5,262,245). 

Ulion et al. teach a coated turbine engine component as described above. 

Ulion et al. do not teach the turbine engine component as being a rotor or stator. 

However, Ulion et al. do teach application to components throughout a turbine 
engine requiring thermal barrier protection (column 1, lines 10-68). As rotors and 
stators are under thermal stress in a turbine engine, it would be obvious to one of 
ordinary skill in the art to apply the taught thermal barrier coating to rotors and/or 
stators. 



Claims 1-14 and 16 are rejected under 35 U.S.C. 103(a) as obvious over Rigney 
et al. (US 6,455,167) in view of Strangman et al. (US 5,015,502) and Ulion et al. (US 
5,262,245). 

Rigney et al. teach a turbine airfoil under thermal and mechanical stress with a 
protective coating to combat oxidation, corrosive attack, and undesirable interactions 
between the substrate and bond coat (column 5, lines 41-48). The protective coating is 
made by applying to a metallic component 32 a thin diffusion barrier layer 33 comprised 
of oxidic ceramic material, a bond coat 34, and an outer ceramic topcoat 36 in 
sequence (Figs. 4 and 6). The exposed outer ceramic topcoat may be formed of YSZ, 
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yttria stabilized ZrC>2 (column 5, line 22). Thus the ceramic topcoat 36 is applied to the 
metallic component 32 and may therefore be considered the claimed exposed outer 
layer. 

Regarding claims 1-2, 5, 7-8, and 14, Rigney et al. do not teach the thickness of 
the outer ceramic topcoat. 

Strangman et al. teach a turbine engine component coated with a ceramic 
coating as described above. The ceramic for formation of the ceramic coating is 
zirconia which has the chemical structure Zr0 2 (column 5, line 17). The thickness of the 
ceramic coating may be 1 to 1000 microns (column 6, lines 1-5). Therefore, as 
Strangman et al. clearly teach an appropriate thickness for an outer zirconia coating on 
a turbine engine component is 1-1000 microns, it would have been obvious to one of 
ordinary skill in the art at the time of the claimed invention to form the outer ceramic 
topcoat for coating a turbine component of Rigney et al. with a thickness of 1-1000 
microns. Furthermore, it would have been obvious to one having ordinary skill in the art 
at the time of the invention to adjust the thickness of the outer coating for the intended 
application, since it has been held that discovering an optimum value of a result 
effective variable involves only routine skill in the art. In re Boesch, 617 F.2d 272, 205 
USPQ 215 (CCPA 1980). In the present case, the thickness of the coating is a result 
effective variable as it determines the amount of protection and additional cost of the 
component. It would be obvious to one of ordinary skill in the art to discover an 
optimum value for the thickness that provides sufficient protection at an appropriate cost 
and arrive at a thickness overlapping the claimed range. 
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Likewise, Ulion et al. teach a turbine engine component coated with a ceramic as 
described above. The most preferred ceramic for formation of the ceramic coating is 
zirconia which has the chemical structure ZrC>2 (column 2, lines 38-41). The thickness 
of the ceramic coating may be 25 to 500 microns (e.g., claim 2 and column 6, lines 14- 
18). Therefore, as Ulion et al. clearly teach an appropriate thickness for an outer 
zirconia coating on a turbine engine component is 25-500 microns, it would have been 
obvious to one of ordinary skill in the art at the time of the claimed invention to form the 
outer ceramic topcoat for coating a turbine component of Rigney et al. with a thickness 
of 25-500 microns. Furthermore, it would have been obvious to one having ordinary 
skill in the art at the time of the invention to adjust the thickness of the outer coating for 
the intended application, since it has been held that discovering an optimum value of a 
result effective variable involves only routine skill in the art. In re Boesch, 617 F.2d 272, 
205 USPQ 215 (CCPA 1 980). In the present case, the thickness of the coating is a 
result effective variable as it determines the amount of protection and additional cost of 
the component. It would be obvious to one of ordinary skill in the art to discover an 
optimum value for the thickness that provides sufficient protection at an appropriate cost 
and arrive at a thickness overlapping the claimed range. 

Regarding claims 3-4, 14, and 16, a pre-bond coat 39, such as an aluminum 
containing aluminide, may be applied to the metallic component prior to application of 
the ceramic topcoat (column 6, lines 63-64). The pre-bond coat is expected to provide 
oxidation protection as like materials to those claimed are used in a like manner. 
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Regarding claim 6, the ceramic topcoat material may consist of an oxidic ceramic 
material (column 5, line 22). 

Regarding claim 9, the ceramic coating may be produced by EB-PVD (column 7, 
line 41). 

Regarding claim 10, the ceramic coating may be produced by CVD (column 7, 
line 40). 

Regarding claims 11-12, Rigney et al. teach a coating for a turbine airfoil as 
described above. Rigney et al. do not specifically teach the airfoil is part of a rotor or 
stator. However, airfoils are generally parts of rotor and stator turbine components 
(e.g., rotor and stator blades). In the alternative, it would be obvious to apply the 
coating to other rotor and stator components to one of ordinary skill in the art to obtain 
the benefits of resistance to turbine environmental stresses. Further, forming airfoils 
and other components of rotors and stators of the same materials and coatings negates 
changes in thermal expansion that could otherwise cause failure when subjected to the 
high heats of the turbine environment. Thus one of ordinary skill in the art is provided 
motivation to coat rotor and/or stator components, including airfoils, with the same 
coating to reduce the risk of failure due to differences in rates of thermal expansion. 

Regarding claim 13, the oxidic material comprising the ceramic topcoat need not 
include alumina (column 5, line 22). 
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Response to Arguments 

Applicant's arguments, see the Remarks, filed 6/15/09, with respect to the 
previous rejections under 35 USC 112 first and second paragraph, with the exception of 
the rejection of claim 13, have been fully considered and are persuasive in light of the 
present amendments. These rejections and objections have been withdrawn. 

Applicant's arguments filed with respect to the rejection of claim 13 under 35 
USC 112 have been fully considered but they are not persuasive. More particularly, 
Applicant's arguments and amendments to the other claims appear to indicate the 
intention was to delete claim 13 (see the amendment to claim 1 and the deletion of 
claim 15). However, as claim 13 was not deleted or amended, the arguments are 
unpersuasive and the rejection is maintained. 

Applicant's arguments filed with respect to the rejections over the Rigney et al. 
and Ulion et al. references have been fully considered but they are not persuasive. 

With respect to the Rigney et al. reference, in response to the present 
amendments the rejection has been changed to address the new recitation that the 
ceramic coating is based on zirconia and forms an exposed outer layer. It is the 
Examiner's position that the reference teaches the new limitations as set forth above. 
More specifically, a topcoat is taught as being comprised of zirconia thereby meeting 
the limitations of the claims. Therefore the arguments are not found persuasive. 
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With respect to the rejections over Ulion et al., Applicant argues the reference 
fails to teach each and every element of the claims as currently amended. However, 
the argument fails to point to any specific element of the claims not found in the 
reference. It is the Examiner's position that the reference teaches the new limitations as 
set forth above. Therefore the arguments are not found persuasive. 

In response to Applicant's argument that the Rigney et al. and Ulion et al. 
references are not directed toward coatings used to prevent rumpling of the metallic 
components, a recitation of the intended use of the claimed invention must result in a 
structural difference between the claimed invention and the prior art in order to 
patentably distinguish the claimed invention from the prior art. If the prior art structure is 
capable of performing the intended use, then it meets the claim. In the present case, 
the references teach a method of formation with materials and steps overlapping the 
claim language as set forth above. Therefore, as like materials are used in a like 
manner, the coatings provided by the references are considered to perform the claimed 
rumple prevention. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to AARON S. AUSTIN whose telephone number is 
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(571)272-8935. The examiner can normally be reached on Monday-Friday: 7:30 AM to 
4:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jennifer McNeil can be reached on (571) 272-1540. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Aaron S Austin/ 
Examiner, Art Unit 1794 



